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ABSTRACT
Objectives: The aim of this study was to investigate the incidence, etiology and obstetric outcomes of rupture in unscarred 
uterine rupture and in those with a history of uterine rupture
Material and methods: The hospital records of women who had delivered between May 2005 and May 2017 at a tertiary 
center were examined retrospectively. Data on patients with unscarred uterine rupture in pregnancy who had undergone 
fertility-preserving surgery were evaluated.
Results: During the study period, 185,609 deliveries occurred. Of those, unscarred uterine rupture has occurred in 
67 women. There were no ruptures reported in nulliparous women. The rupture was observed in the isthmic region in 
60 (89.6%) patients and in the fundus in 7 (10.4%) patients. Thirty-eight (56.7%) patients had undergone a total or subtotal 
hysterectomy, and 29 (43.3%) patients had received primary repair. Ten patients had reconceived after the repair. Of these, 
eight patients who had a history of isthmic rupture, successfully delivered by elective C-section at 36–37 wk. of gestation, 
and two experienced recurrent rupture at 33 and 34 wk. of gestation, respectively. Both patients had a history of fundal 
rupture, and their inter-pregnancy interval was 9 and 11 mo., respectively.
Conclusions: The incidence of rupture in unscarred pregnant uteri was found to be one per 2,770 deliveries. Owing to the 
high morbidity, regarding more than half of the cases with rupture eventuated in hysterectomy, clinicians should be prudent 
in induction of labour for multiparous women since it was the main cause of rupture in this series. Short inter-pregnancy 
intervals and history of fundal rupture may confer a risk for rupture recurrence. Those risk factors for recurrence should be 
validated in another studies. 
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INTRODUCTION
Unscarred uterine rupture (UUR) in pregnancy is associ-
ated with a high risk of maternal and neonatal mortality and 
morbidity rates [1]. Although it is a rare event, the overall rate 
of UUR ranges from 1/5700 to 1/20,000 pregnancies [2–5]. 
Rupture can be caused by traumas, including abdominal 
trauma and labour induction, or it can occur spontaneously 
and be associated with grand multiparity, malpresentation, 
placental invasion and prolonged labour [6, 7].
In UUR cases, the goals of surgery is to control the haem-
orrhage, to identify injury of other intra-abdominal organs 
(urinary tract, etc.) and to minimize early post-surgical 
morbidity. The ruptured uterus must either be removed or 
repaired. The decision to perform a hysterectomy is made ac-
cording to a combination of factors, including the patient’s 
desire for future fertility, the extent of the uterine injury, 
intra-operative haemodynamics and anaesthetic stability 
and the skill of the surgeon in complicated UUR cases [8, 9].
There is no consensus in the literature on the optimal 
timing of conception and timing of elective cesarean de-
livery in patients with a history of UUR who underwent 
uterus-preserving surgery in the past. The aim of this study 
was to investigate obstetric outcomes of UUR and optimal 
timing of elective cesarean delivery and recurrence of uter-
ine rupture (UR) in patients with a history of UUR.
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MATERIAL AND METHODS
The hospital records of women who had delivered be-
tween May 2005 and May 2017 at the obstetrics clinic of 
Diyarbakir Health Sciences University, Gazi Yasargil Training 
and Research Hospital were examined retrospectively. Prior 
to the study, approval was obtained from the local ethics 
committee of Dicle University School of Medicine (ethics 
committee approval no. 40).
UUR is defined as a full thickness separation of uterine 
wall and the overlying serosa. Incomplete UR cases with 
serosa intact, patients who had a history of previous ce-
sarean delivery, and patients diagnosed with rupture in 
an external centre and referred to our clinic were excluded. 
UUR was diagnosed with high suspicion index including 
rapid fetal heart rate changes, acute or constant abdominal 
pain, uterine tenderness and loss of station and confirmed 
intraoperatively as extracted from the medical records.
Data on the age, parity number, birth weight, gesta-
tional week, cause and site of rupture, duration of surgery, 
length of hospital stay, amount of erythrocyte suspensions 
transfused, maternal and perinatal mortality and treatment 
modalities were noted.
In some patients, Oxytocin 1–2 mIU/min was used as the 
beginning dose for labour induction and augmentation. In 
some of these patients, it was detected that oxytocin was 
given more than the determined dose. As a result, hyper-
stimulation findings were seen in the non-stress test. This 
situation was defined as uncontrolled labour induction. 
The mismatch between the size of the fetal head and the 
maternal pelvis in the vaginal examination and as a result the 
failure to progress in labour was defined as cephalopelvic 
disproportion. Mothers over 35 years of age were taken as 
advanced maternal age. 
Total or subtotal hysterectomy was performed in pa-
tients with unstable hemodynamics. Uterus-preserving sur-
gery was performed in patients with stable hemodynamics 
and desire for future fertility. In uterus-preserving surgery, 
the rupture area was repaired primary. 
Data on patients who had undergone fertility-preserv-
ing surgery were accessed, and their subsequent pregnancy 
status, the timing of delivery and occurrence of recurrent 
ruptures were recorded after obtaining informed patients 
consent. 
Statistical analysis
Data were analysed using SPSS 22 for Windows (SPSS 
Inc., Chicago, IL, USA). The normal distribution of the data 
was tested using the Shapiro–Wilk test. Data are expressed 
as mean ± standard deviation and minimum, maximum and 
percentage, as appropriate.
RESULTS
Of 185,609 delivery during the study period, 67 of them 
culminated by UUR. Accordingly, the incidence was found 
to be as one in 2,770 pregnancies. Demographic, obstetric 
and clinical data of the patients with UUR are shown in 
Table 1 and 2. 
Twenty (30%) pregnant women with UUR were admitted 
with a completely dilated cervix and taken to the delivery 
room for an emergency C-section. These patients had not 
been appropriately followed up during the antenatal period. 
Furthermore, they had been admitted after unsuccessful 
attempts at in home-deliveries with the help of a local mid-
wife. Upon admission, there was no foetal heart beat in 16 of 
these 20 patients. Among these patients, three had foetuses 
with advanced hydrocephalus, two had a transversely lo-
cated foetus with a vaginally prolapsed arm, and one had 
a breech presentation. 
Thirty-eight (56.7%) patients had undergone a total 
or subtotal hysterectomy and 29 (43.3%) patients had re-
ceived primary repair. Twelve patients had additional sal-
Table 2. Demographic, obstetric and clinical data of the patients
Characteristics n
Age < 35 31 (46.3%)
≥ 35 36 (53.7%)
Parity < 5 26 (38.8%)
≥ 5 41 (61.1%)
Site of rupture Isthmic region 60 (89.6%)
Fundus 7 (10.4%)
Induction of labor Yes 45 (67.2%)
No 22 (32.8%)
Cause of rupture Uncontrolled labour induction 32 (47.8%)
Cephalopelvic disproportion 26 (38.8%)
Malpresentation 9 (13.4%)
Type of surgery Total or subtotal hysterectomy 38 (56.7%)
Primary repair 29 (43.3%)
Table 1. Demographic, obstetric and clinical data of the patients 
Characteristics Mean ± SD Min–Max
Age (y) 35.28 ± 6.83 18–47
Parity 5.45 ± 2.75 1–13
Birth weight (g) 3,344 ± 953 480–4750
Gestational week 38.01 ± 4.20 21–42
Hospitalization duration (d) 4.9 ± 2.1 1–11
Duration of surgery (min) 97.8 ± 39.9 60-240
Amount of transfusion (unit) 4.1 ± 2.5 0–13
SD — standard deviation
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pingo-oophorectomy due to UR with adnexal involvement 
and 25 patients had required hypogastric arterial ligation. 
A repair procedure and bilateral tubal ligation had been per-
formed in two patients. The adverse events were as follows: 
intra-operative bladder injury (n = 5); absence of a foetal 
heart beat (n = 21), new-born deaths (n = 2) and maternal 
deaths due to an uncontrolled haemorrhage (n = 2). 
Ten of the 29 patients had reconceived after UR repair. 
Of these, eight patients who had a history of isthmic rupture 
delivered by an elective C-section at 36–37 wk. of gesta-
tion with no complication, and the mean inter-pregnancy 
interval of the remaining eight patients was 36 mo. (range: 
24–48 mo.). The other two patients experienced recurrent 
ruptures at 33 and 34 wk of gestation, respectively. These 
two patients had a history of fundal rupture, and their 
inter-pregnancy interval was 9 and 11 mo., respectively. 
Figure  1 shows the conception status of the 29 patients 
following uterine repair. 
Figure 1. Conception status of the patients after uterine repair
Rupture repair
(n = 29)
Evaluation of the pregnancy status of
22 patients who underwent rupture
repair
Bilateral tube ligation
(n = 2)
Five patients had a ceasaren
section in the last 2 y and were
oﬀered contraception
Seven patients could not be
reached
Reached 15 patients
Three patients were using
contraception methods
Two patients had secondary
infertility
Ten patients were pregnant again
Eight patients who had a history of
isthmic rupture delivered by an elective
C-section at 36–37 wk. of gestation
Two patients who had a history of
fundal rupture, and their inter-
pregnancy interval was 9 and 11 mo,
respectively had a recurrent rupture at
33 and 34 wk. of gestation
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DISCUSSION
In this study, clinical findings of UUR, and subsequent 
pregnancy outcomes of these patients who underwent 
uterine preserving surgery were examined. It was observed 
that in most of the patients’ rupture occurred in the isthmic 
region and hysterectomy was performed in many of those. 
The patients who underwent uterus-preserving surgery 
with primary repair were evaluated for their next pregnancy. 
It was found that the patients with UUR from the isthmic 
region had a caesarean section without complications, and 
the patients with UUR from the fundus developed recurrent 
rupture again in the early weeks.
Previous studies reported that UUR occurred in one in 
every 5,700–20.000 pregnancies [2–5]. In the present study, 
the incidence of UR not associated with previous uterine 
surgery was 1/2770. This figure seems to be higher than that 
reported in the literature. Advanced maternal age and grand 
multiparity, both of which are common in southeast Turkey 
may have contributed to the increased incidence of UR. In 
addition, 20 of the patients who presented to our clinics, 
a referral centre for the region, with UR did so only after at-
tempting to deliver at home, traditionally. This may have been 
a contributory factor to the high incidence of UR in this study.
According to the literature, the risk factors for UUR are 
as follows: high parity, use of uterotonic drugs, advanced 
maternal age, dystocia, macrosomia and possibly short 
inter-pregnancy intervals [1, 7, 8, 10]. In agreement with 
the literature, the causes of the UUR’s in the present study 
included advanced age, grand multiparity, uncontrolled 
labour induction, cephalopelvic disproportion and malpre-
sentation. In addition, in several patients, more than one risk 
factor was responsible for UR, as was reported in a previ-
ous study [11]. The mean gestational age was 38.01 wk. in 
the present study, and the patients presented to the clinic 
during labour or in late pregnancy. These findings are in 
accordance with those in the literature [12]. 
Previous studies reported that the isthmic region was 
the most common site of UR [13, 14]. Similarly, the isthmic 
region was the most common site of UR in the present study. 
This situation is attributable to the cervix becoming thinner 
during labour and besides, accommodating isthmic region 
having fewer contractile cells as compared with that of the 
upper uterine region [15]. 
UUR is reported to cause several maternal complications 
and sequelae, such as severe haemorrhages, bladder lacera-
tions, hysterectomies and mortality [16–18]. Also previous 
studies pointed to an association between UR and foetal 
mortality and morbidity [16, 19]. Similarly, UR culminated 
in adverse maternal and neonatal outcomes in the present 
study. In terms of intra-operative complications, five patients 
experienced bladder injuries, and several patients required 
a blood transfusion because of a severe haemorrhage. An 
uncontrolled haemorrhage was responsible for mortality 
in two patients, both of whom were advanced aged grand 
multiparous patients who presented to the hospital during 
labour. In the present study, 21 foetuses had no heart beat 
at the time of maternal presentation to the clinic, and two 
foetuses died in the post-natal period. 
A hysterectomy, whether total or subtotal, is the main 
surgical procedure adopted in cases of UR. Primary repair is 
an option for patients desiring future fertility [14]. In this study, 
the most frequently adopted surgical procedure was a total or 
subtotal hysterectomy because of the advanced maternal age, 
grand multiparity and accordingly a lack of desire for future 
pregnancy and the severity of uterine injury. Hysterectomy at 
full dilatation can be a challenging procedure [20]. UUR with 
a completely dilated cervix and subsequently underwent to 
emergency C-section was observed in 30% of women with UUR 
in the current study. On the other hand, 29 (43.3%) younger 
patients with a desire for future fertility underwent uterine 
repair. Twenty-five patients also required hypogastric arterial 
ligation for the management of a haemorrhage. In such cases, 
it should be kept in mind that hypogastric arterial ligation may 
help to achieve haemostasis [21].
According to the literature, the risk of recurrent UR is 
linked to the site of rupture as the highest risk is linked 
to fundal injuries [22]. Previous studies reported the risk 
of recurrent rupture as 22–100% in patients who recon-
ceived after uterine repair [23, 24]. In a study on five 
patients with UR, Lim et al. [23] reported that all the 
patients delivered by a C-section, with no recurrent rup-
tures. However, the small size of their study population 
means it is not possible to draw robust conclusions. A pre-
vious study recommended an inter-pregnancy interval of 
at least 18 mo. for women who desired fertility following 
the repair of an unscarred uterus that had ruptured dur-
ing pregnancy [25]. In the present study, both patients in 
whom UR recurred had a short inter-pregnancy period. 
We agree that a short inter-pregnancy interval may be 
a major risk factor for recurrent ruptures. Chibber et al. [24] 
reported that 24 of 44 rupture cases had undergone 
a repair procedure and that 22 of these 24 cases had 
reconceived. Furthermore, 20 of these 22 cases delivered 
by a planned C-section, with no maternal or foetal com-
plications. The remaining two cases had no proper follow 
up during the antenatal period and experienced recur-
rent UR at 32 and 35 wk. of gestation, respectively. How-
ever, no information has been given as to where these 
two patients had ruptures in their previous pregnancy. 
In this study, there were no complications in patients with 
a previous history of fundal rupture in subsequent preg-
nancies. However, it was determined that both patients 
who had ruptured from the isthmic region developed 
recurrent rupture in early gestational weeks.
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This study has some limitations, primarily that it is retro-
spective study, which could be open to selection bias. Like-
wise, it lacks data on body mass index, diabetes mellitus, 
and uterine pathologies (i.e., myoma uteri). In addition, that 
various surgeons performed the operations and might limit 
the real complication rate because there was no specific 
information regarding the surgeons’ levels of experience. 
Finally, seven patients who could not be reached after UUR 
repair were seen as deficiency in our results. The strengths 
of the study include a very broad cohort of evaluated cases 
despite being a single-center study. Further, the evaluation 
of the next pregnancy outcomes of patients who underwent 
uterus-preserving surgery makes the study powerful. 
There is no consensus in the literature on the optimal 
timing of conception and timing of elective cesarean delivery 
in patients with a history of UUR who underwent uterus-pre-
serving surgery in the past. The timing of delivery of a subse-
quent pregnancy in UUR cases should be considered carefully, 
as recurrent rupture may occur early in the third trimester. 
Obstetricians might consider reducing the risk of recurrent 
ruptures by recommending a C-section and scheduling the 
delivery before the onset of labour. Authors postulate that 
a C-section at 36–37 wk. of gestation may be recommended 
for patients with a history of isthmic ruptures. To avoid poten-
tial early recurrent rupture, an earlier C-section at 32–33 wk. 
of gestation after completion of foetal lung maturation may 
be recommended for patients with a history of fundal rup-
tures and those with short inter-pregnancy intervals. These 
recommendations should be cautiously approached due to 
a current lack of data and more research is urgently needed. 
CONCLUSIONS
UUR constitutes a major risk factor for fetomaternal mor-
bidity and mortality. The incidence of rupture in unscarred 
pregnant uteri was found to be one per 2,770 deliveries. Ow-
ing to the high morbidity regarding more than half of the 
cases with rupture eventuated in hysterectomy, clinicians 
should be prudent in induction of labour for multiparous 
women since it was the main cause of rupture in this series.
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